Small heat-shock proteins and clusterin: intra- and extracellular molecular chaperones with a common mechanism of action and function?
Small heat-shock proteins (sHsps) and clusterin are molecular chaperones that share many functional similarities despite their lack of significant sequence similarity. These functional similarities, and some differences, are discussed. sHsps are ubiquitous intracellular proteins whereas clusterin is generally found extracellularly. Both chaperones potently prevent the amorphous aggregation and precipitation of target proteins under stress conditions such as elevated temperature, reduction and oxidation. In doing so, they act on the slow, off-folding protein pathway. The conformational dynamism and aggregated state of both proteins may be crucial for their chaperone function. Subunit exchange is likely to be important in regulating chaperone action; the dissociated form of the protein is probably the chaperone-active species rather than the aggregated state. They both exert their chaperone action without the need for hydrolysis of ATP and have little ability to refold target proteins. Increased expression of sHsps and clusterin accompanies a range of diseases that arise from protein misfolding and deposition of highly structured protein aggregates known as amyloid fibrils, e.g., Alzheimer's, Creutzfeldt-Jakob and Parkinson's diseases. The interaction of sHsps and clusterin with fibril-forming species is discussed along with their ability to prevent fibril formation.